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Hacrosinias Meroauka MoBepKH NpelHa3HaueHa JJisd IPOBEACHUS IEPBUYHON U
NEPUOINYECKOM TOBEPKM M pactpoctpanserca Ha MukpoommeTpsl MKC-200A (B
JalbHENIEM — u3MepuTenn), BelmyckaeMblie OO0 «Hemsnepronpubop», r.Hensi0MHCK
U TpeJHA3HAYEHbl IS U3MEPEHMs DJIEKTPUUECKUX COINPOTUBICHUM IMOCTOSHHOMY
TOKY, B TOM YHUCJI€ JIEKTPUYECKOTO CONPOTUBJIECHHUSI KOHTAKTOB KOMMYTAlMOHHBIX
YCTPOMCTB, KOHTAKTHBIX COEAMHEHUN, a Takke JUIsi HU3MEPEHUH U KOHTPOJI
AJIEKTPUYECKOTO COINPOTUBIIEHUS] MPU IPOU3BOJCTBE, PEMOHTE M PErJIAMEHTHOM
00CTyKMBaHUU HU3KOMHAYKTHUBHBIX IEKTPUYECKUX aIlllapaToB.

MeTtoauka ycTaHaBIMBAaeT 00BbEM, YCIOBHS HCHBITAaHUI, METOIBI U CPEICTBA
IKCIIEPUMEHTAJIBHOTO UCCIEA0BAHMS METPOJOTUYECKUX XapaKTEPUCTUK CUETUYMKOB U
OpsAI0K 0(hOpMIIEHUS PE3yIbTaTOB TOBEPKH.

MexnoBEpOYHBIM UHTEPBAI — S JIET.

1 Onepauyu M cpeacTBa MOBEPKH
1.1 BeinosHsieMble NpY NOBEPKE ONEPALIMH, & TAKKE TPUMEHSEMBIE IIPU 3TOM
cpeacTBa usmepeHuit (B nanpHeiem — CU) u BcnoMoraTenbHbIe CPECTBA MOBEPKHU
U UCTIBITAaHUH yKa3aHbl B Tabmuie 1.

Tabmuma 1
No nmynkra |HaumenoBanue 3tanoHubix CU u
HaunMeHnoBanue onepanuu HACTOSIIIEN |BCIIOMOTaTENbHBIX CPEJCTB MOBEPKU U

METOJIMKHU | UCTIBITAHUMN
1. BHemHuii ocMoTp 4.1 BusyanbHo
2. lloaTBepxneHue 4.2 BusyansHo
COOTBETCTBHSI TPOrPAMMHOIO
o0ecreyeHus
3. Bpems ycTtaHoBIeHHS 43 BusyanbHo
pabodero pexuma
4. OnpeneneHue 4.4 OnHo3HaYHAas Mepa IIEKTPUUECKOTO
METPOJIOTUYECKUX conpotuyieHusa P310 HomuHanom
XapaKTEPUCTHK: 0,001 Om, k.. 0,01 (Per.Ne 1162-
Onpenenenue 10MycKaeMou 58);
OCHOBHOM MOTPELIHOCTH OpnHo3HauyHas Mepa AIEKTPUUECKOTO
U3MEPEHUS DIIEKTPUIECKOTO conpotusieHus P310 HomuHanom
CONPOTUBJIEHUS 0,01 Om, ki1.1.0,01 (Per.Ne 1162-58);
- IPU U3MEPUTEIILHOM TOKE OpnHo3HauyHas Mepa AIEKTPUUECKOTO
10 A; conpotusieHus P321 nomunanowm 0,1
- IPU U3MEPUTEIIBHOM TOKE Owm, k1. 0,1
50 A; (Per.Ne 1162-58);
- IPY UBMEPUTETHLHOM TOKE OpnHo3HayHas Mepa IEKTPUUECKOTO
100 u 200 A conpotuByieHusa P323 HomMuHaIOM

0,0001 Om, xn.T. 0,05
(Per.Ne 1683-62);




OJIHO3HAYHAsI MEPA IIEKTPUUYECKOTO
conpotuyieHusa P331 HomuHamoMm
100 Om, ka.1. 0,05

(Per.Ne 1162-58);

Maraszun conpotusiienus: P4834 k..
0,02 (Per.Ne 11326-90).

5. Odopmrenue pe3ynbTaToB 5 -
IOBEPKHU

JlomyckaeTcsi TpOBEIEHHE IMOBEPKU HU3MEpPUTETEH C MPUMEHEHUEM CpEACTB
U3MEpPEHU M BCIIOMOTATENbHBIX CPEJCTB MOBEPKH, HE YKa3aHHBIX B Tabmuue 1, HO
00€ecTeurBalONINX OIMPEACICHNEe M KOHTPOJb METPOJIOTMUECKUX XapaKTepPUCTHUK
MOBEPSEMBIX U3JIeNUH C TpeOyeMOil TOUYHOCTHIO.

2 TpeOoBaHus1 0e30MaCHOCTH

2.1 Ilpu mpoBeneHUN MOBEPKHU JOJKHBI ObITH coOmoaeHsl TpedoBanus ['OCT
12.2.007.0-75, TOCT 12.3.019-80, IIOT PM-016-2001, "IIpaBun skcrulyataiuu
3JIEKTPOYCTAaHOBOK NOTpeOuTeNel", yrBepxAeHHbIX [ 1aBrocaHeproHai3opom.

2.2 Ilepen mpoBeaeHueM omepanuii nosepku CH, mojuexamiye 3a3eMICHUIO
JOJDKHBI  OBITh HAJEXHO 3a3eMieHbl. [lojcoeanHeHHe 3a)XKUMOB  3allUTHOTO
3a3¢MJICHUSL K KOHTYPY 3a3€MJIEHMsI JIOJDKHO OBITh IPOBEICHO paHee JIpYyrux
COEIMHEHUI, & OTCOETMHEHNUE — [TOCIIE BCEX OTCOCIUHEHU.

2.3 K mnpoBeneHHIO TOBEPKHU JOMYCKAIOT JIHI[, ATTECTOBAHHBIX B KaueCTBE
IIOBEPUTEIIEH CPEACTB U3MEPEHNUN DJIEKTPUYECKHUX BEJINYMH.

2.4 TloBeputenb AOKEH MPOUTH HHCTPYKTAX MO TEXHUKE 0€30MaCHOCTH U UMETh
JEHCTBYIOIIEE yIOCTOBEPEHHE Ha TMpaBO paboTbl B AJIEKTPOYCTAHOBKAX C
KBaJIM(DMKALIMOHHOM TpyNIo 1o 31ekTpode3omacHocT He Huxke I11.

2.5 llomemienue it MPOBEACHUS TIOBEPKU JTOJKHO COOTBETCTBOBATH MpPaBUIaM
TEXHUKU 0€30IaCHOCTH.

3 Yc/1i0BuUsI NOBEPKH U NMOATOTOBKA K Hei

3.1 Ilpu mpoBeneHUH MOBEPKH AOJDKHBI COONIIONATHCS HOpMaJbHBIE YCIIOBUS
PUMEHEHUS:

— TeMmIeparypa oOKpy:xarouiero Bozayxa (20+5) °C;

—  OTHOCWUTENbHAs BIAXKHOCTH Bo3ayxa oT 30 1o 80 %;

— armocdepnoe nasuenue ot 80 no 106 klla;

- aKKyMYJISITOP U3MEPUTEINISI JOIDKEH ObITh MOTHOCTHIO 3apshKEH.

3.2 TloaroToBKy K TMPOBEICHHUIO IOBEPKH, MPEACTABICHHOIO Ha IOBEPKY
npubopa, TNPOU3BOASAT B COOTBETCTBUU C TpPEeOOBAHUSMH, H3I0KEHHBIMU B
COOTBETCTBYIOIIMX IKCIUTYaTallMOHHBIX JTOKYMEHTaX.

4 IlpoBeaeHne NOBEPKHU
4.1 BHemiHuii ocMoOTp
[Ipu mpoBeaeHNN BHEIIHETO OCMOTpPA AOKHO OBITh YCTAaHOBJIEHO COOTBETCTBUE
HOBEPSAEMOT0 U3MEPUTES CIEAYIOINUM TpeOOBaHUM:



- KOMILUIEKTHOCTb JJOJ’KHA COOTBETCTBOBAThH JAHHBIM, IPUBEACHHBIM B PJ;

— BCE€ OpraHbl KOMMYTallUd JOJDKHBI OO€CredYrBaTh HAAEKHOCTh (DUKCAIMU BO
BCEX MO3ULUSAX;

— BCE pa3zbeMbl, KIIEeMMbl, QYHKIIMOHATbHbIE KHOMIKU M COEAMHUTENbHbIE TPOBOIA
HE JOJKHBI UMETh IOBPEXKACHUM, CIEA0B OKUCIIEHUS U 3arPSI3HEHU;

— MapkupoBKa W  (YHKIMOHAJIbHBIE  HAJAMNUCH  JOJDKHBI  YUTAaThCAd U
BOCIIPUHHUMATBHCS OJJHO3HAYHO;

— Hapy)XHbI€ ITIOBEPXHOCTM KOPIIyCa, JIMIEBAsl IAHENb, PA3bEMBbl,  KIEMMBI,
(GyHKIIMOHATBPHBIE KHOTKH, COSAMHUTENBHBIC MPOBOJA W OpPraHbl YIPaBICHUS HE
JOJDKHBI IMETh MEXAHWYECKHUX MOBPEKACHUN U TehopmaIriuii, MOTYIIMX MOBIUSATH Ha
paboTOCIIOCOOHOCTh U3MEPUTEIIS;

— CEpUMHBIA HOMEP U3MEPUTEIs], YKAa3aHHBIM Ha JINIEBOW MAHEIW W3MEPUTEIS
JOJKEH COOTBETCTBOBATH HOMEPY, yKa3aHHOMY B PO.

Pe3ynbTaT = BHEMIHETO  OCMOTpPAa  CUMTAKOT  MOJOXKUTENBHBIM,  €CIHU
KOMIUIEKTHOCTh U CEpUMHBIA HOMEP COOTBETCTBYIOT YKa3aHHBIM B PO, MapkupoBKa u
HAJIIMCH HA HApPYKHBIX MMAHEJISIX COOTBETCTBYIOT AKCILTyaTallMOHHON JOKYMEHTAIIUH,
a TAaK)K€ OTCYTCTBYIOT MEXAHUYECKHUE TTOBPEKACHUSI.

[Ipy HECOOTBETCTBUM W3MEPUTEINS 10 BBIIICNHEPEUYUCICHHBIM TO3ULUAM,
MOBEPKY MPEKPAIAIOT U YCTPOHUCTBO OPAKYIOT.

4.2 lloaTBepsKAEeHME COOTBETCTBHUS MPOTPAMMHOI0 00ecreYeHust

ITposepka nporpammuoro odecnedenus (I10) ocymiecTBisieTcs: OJHOBPEMEHHO
C BKJIFOYEHHEM MUKPOOMMETDA.

BxirounTh NuTaHNE MUKPOOMMETPA, KPAaTKOBPEMEHHO Ha)kaB KHOMKY «Ilyck»,
PacrojIOKEHHYIO Ha JIMIEBOM MaHenu. B ciydae oTcyTcTBHs CUTHasla yOETUThCS B
HaJIMYMU BCTPOEHHBIX WCTOYHUKOB INWTAaHUA W/MIM NPOBEPUTH YPOBEHb 3apsijia
BCTPOEHHBIX AJIEMEHTOB MUTaHUs. B ciiydyae HEOOXOAMMOCTH 3apsIAUTD UX.

Cpa3y nociie BKIIOYEHUS NUTAaHUS MUKPOOMMETpA 3aIlyCKaeTcs IMporpamma
CaMOTECTHUPOBAHHUSA, HAa SKPaHE PACIIONIOKEHHOM Ha JIUIEBOM MaHenu oToOpakaercs
3acTaBKa ¢ HauMeHoBaHueM ¢aiina u Bepcueii [10.

Pe3ynbraThl MPOBEPKM CUUTATh MOJOXKUTEIBHBIMHM, €CIM  HWHAUKAIUSA
HauMeHOBaHUs (ailna Ha dSKpaHe MHUKpooMMmeTpa cooTBeTcTByeT «IKS-200A» u
Bepcus [10 He Hmxe v.1.0.0.

4.3 IlpoBepka BpeMeHH YCTAHOBJICEHUS Padoyero pe:xxuma

Bpewmst ycranoBnenust padodero pexxuma Mmukpoommerpa MKC-200A k pabote
ONPENENSIOT ONBITHBIM IyTEM COTJIACHO PYKOBOJACTBY IO  AKCILTyaTalllH
[ITMP.411212.021 PD.

Pe3ynbTaThl  OpPOBEPKM  CUUTAIOTCS  Y/IOBJIIETBOPUTENIBHBIMHM, €CJIH  BpeMs
YCTaHOBJICHHSI paboyero pexxnuma He TPEBBIIIAET 5 C.



4.4. OnpenesieHHe METPOJIOTHYECKHX XaPAKTEPUCTHK

JlnanazoHbl M3MEPEHU M OCHOBHYIO MOTPEIIHOCTH OMPEIEISIIOT METOIO0M
U3MEPEHUs COMPOTUBIIEHUS OJTHO3HAYHOUN MJIM MHOTO3HAYHOW MEPHI CONMPOTUBIICHHUS
ucnbIThiBaeMbiM  MUKpooMMeTpoM HMKC-200A mnpu HOpMaJbHBIX  YCIOBHUSIX
IPUMEHEHUS.

Jist  ompeneneHUss METPOJIOTHYECKUX — XapaKTEPUCTHK coOpaTh CXeMy
NOAKIIOYEHUS] U3MEpUTENsl, PUBEACHHYI0 Ha pHUCYHKE | ¢ MOMOIIbIO TPUOOPOB
yKa3aHHBIX B Tabnuie 1 mo m.5.

R3TaJIOH

OO OO

I+ Us: u. I

NKC-200A

Pucynok 1

HNKC-200A — ucnibityemslit Ipruoop, Roranon — MEPA AIEKTPUYECKOTO COMPOTHUBICHUS

B cooTBeTcTBUM € PYKOBOACTBOM IO JKCIUTyaTallMd OJHO3HAYHYIO MEpYy
CONPOTHBJICHUS TOAKIIOUAIOT KO BXOJHBIM 3akuMaM (IIIyram) MmpuOopa Tak, 4To
TOKOBBIE 30HJIbI MPUOOpa COCIUHSIIOTCS C TOKOBBIMHU 3aKMMaMU KaTYIIKH, a
MOTEHIIUAJIbHBIE — C MOTEHIIMAIbHBIMU, U MPOU3BOISAT U3MEPEHUE COMPOTHBIICHUS
OJIHO3HAYHOU MJIM MHOTO3HAYHOUN MEPhI CONIPOTUBIICHUS] B COOTBETCTBUH C PUCYHKOM
2.
3HaYeHUs U3MEPSEMOro COMPOTUBIICHHUS YCTAaHABIMBAIOTCS B JMAIla30HE:

— ot 0,000001 10 0,001 (Rx) Om: R1=0,000001 Om; R2=0,00001 Om; R3=0,0001
Owm; R4=0,001 Om muia usmeputenbHbIx TOKOB paBHbIX 200 A u 100 A;

— ot 0,000001 mo 0,01 (Rk) Om: R1=0,000001 Om; R2=0,00001 Om; R3=0,0001
Om; R4=0,001 Om; R5=0,01 Om ayist uamepurenbHoro Toka 50 A;

— ot 0,000001 mo 0,1 (Rk) Om: R1=0,000001 Om; R2=0,00001 Om; R3=0,0001
OMm; R4=0,001 Om; R5=0,01 Om; R6=0,1 Om nns usmeputenbHoro toka 10 A.



3nauenus 0,000001 Om um 0,00001 OM ycraHaBIMBAKOT HPU IMOMOLIM CXEMBI
NPUBEICHHON Ha pUCYHKEe 2, TI/€ 3HAaYeHHe, BBICTABISIEMOE Ha MarasuHe
COIIPOTHUBIICHUS, BHIOUPAIOT UCXOAS U3 TaOIHIIBI 2.

U+ U-
P4K31
P33]
= o
Pucynok 2
Tabmauma 2

OxBuBasieHTHOEe | HoMuHan HomunansHOE HomunansHOE
COIPOTHUBJICHUE, | BBICTABJIICHHBIA  HA | 3HAYCHUE 3HAUEHUE
MKOM MHOTO3HAaYHOM Mepe | OHO3HAYHOM MEPHI | OJIHO3HAYHOU MEPBI

AJIEKTPUYECKOTO AIEKTPUYECKOTO AIEKTPUYECKOTO

COIPOTHUBJICHUSA COIPOTHUBJICHUS COIPOTHUBJICHUS

P4831, Om P323, Om P331, Om
1 9900 0,0001 100
10 900 0,0001 100

BbIYuCASIOT NOrpemHOCTh U3MEPEHUsT MUKpooMMeTpa AR OTHOCUTENIBHO 3HAUEHUS
dTajoHa R, , rae R — u3MepeHHoe 3HaueHue CONPOTUBIICHUS MUKPOOMMETPOM:

AR={R=R,|

3aTeM BBIYHCIISIOT OTHOCHUTCIIbHYIO ITOTPCUIHOCTD



RBT (2)

¥ CPaBHMBAIOT TMOJY4YEHHbIC 3HAYEHUS CO 3HAUEHHUSMHU JOMYCKAEMOM MOTPEIIHOCTH,
paccuuTaHHOU 1o popmyIie

0,1 + 0,005(Rx/R — 1)| % 3)
rac Rk — BCPXHEC 3HAUCHUEC U3MEPACMOIo Auara3oHa,
R - 3aJ1aHHOC 3HAYCHHUC COITPOTUBJICHHUS.

Pe3ynbTaThl MPOBEPKU CUUTAIOTCS YAOBIETBOPUTEIHHBIMU, €CJIM BHIYMCIICHHbBIE
MOTPENTHOCTU U3MEPEHUS COMPOTUBIICHUS TTO (opMyJie 2 HE MPEBBIMIAIOT MPEIEIOB
BBIYHCIICHHON TIOTPENTHOCTH TI0 hopmyiie 3.

S OgopmiieHne pe3yabTaTOB OBEPKU

5.1 Pe3ynpTarsl NOBEPKU OTPAKAKOTCS B IPOTOKOJIE TOBEPKHU.

5.2 IlonoxutenpHple  pe3yNbTaThl MOBEPKH  O(GOPMIIAIOT  3alHChi0 B
COOTBETCTBYIOLIEM pa3jelie MacrnopTra WM CBHUIETENIBCTBE O IMOBEPKE, 3aBEPEHHOMU
OTTHCKOM TIOBEpUTENTHHOTO KieiiMa. [onorpaduyeckas Hakieika O TOBEpPKe
HAKJIEWBAETCs HA KOPITYC mpuOopa.

5.3 IIpu oTpHULIATENBHBIX pe3yJbTaTaX CBUIAETENBCTBO O MOBEPKE HE BBIIAETCH,
paHee BBIIAHHOE CBUIECTEIBCTBO O IOBEPKE AHHYJIUPYETCH, 3allMCh O IIOBEPKE B
NacropTe Ha U3MEPUTENb TACUTCS U BBIAAETCS U3BEIIEHUE O HETPUTOJHOCTH COTJIACHO
TpeboBanusiMm HJ[ denepanbHOro areHTCTBa MO TEXHUYECKOMY PErYJHUPOBAHUIO U
METPOJIOTUH.
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